iv 


CONTENTS 


VOLUME 176 1954 





PROCEEDINGS OF THE INSTITUTE 


PAGE 
Report of Special Meeting in the Netherlands, 1953 .. 5 " ™ * i a - ] 
Report of the Autumn General Meeting, 1953 .. os - nn ei ‘“ #4 ss .. 249 
Report of Council for 1953 ‘ oe “s ee si vs ws “s ‘i 40 5 oe 
DISCUSSION AND CORRESPONDENCE ON PAPERS 

Correspondence on “ Tensile and Impact Properties of High-Purity Iron—Carbon and Iron—Carbon- 

Manganese Alloys of Low Carbon Content,” by N. P. Allen, W. P. Rees, B. E. Hopkins, and 
H.R. Tipler .. om as ‘ . i i - re ps in és pe JR 

’ 

Correspondence on “ Activities of Constituents of Iron and Steelmaking Slags: Part I—Iron Oxide,” 
by E. T. Turkdogan and J. Pearson i - - ‘a - _ . ” + 
Report of Conference on Imported Ore Handling . x 4 i i a . .. 66 
Correspondence on “ The Fluidity of Molten Steel,” by B. G. Rightmire and H. F. Taylor - .. 166 

LETTERS TO THE EDITOR 

“ Effect of Plastic Deformation on Carbide Precipitation in Steels,” by D. V. Wilson .. as <« 2 
“ Intercrystalline Cracking of Metals,” by A. A. Krishnan .. 5 a it - ¥ .. 267 
by J. Neill Greenwood bis ms ite es i .. 268 


“Is M, Temperature Influenced by Cooling Rate?” by C. L. M. Cottrell oi o ‘i .. 269 








“ Diffus: 
Historic 

“ce A 
“A The 


Historic 
“cc T 


“ Forme 


Wo 
“ Kineti 
“ Knurl 
“The 
Dis 
“« Ameri 
Dis 


“ Deter 
anc 


“ Effect 
Ste 


“ Struct 
Fo 
Ax 


“ Kutec 


z. 
“ Unde 
“The § 
“ The § 
“ Deco 
“ The € 


* New | 
No 


* Pract 
“ The I 
“ Rolle 
“The I 
“ Metal 





iv 


CONTENTS 


VOLUME 176 1954 





PROCEEDINGS OF THE INSTITUTE 


PAGE 
Report of Special Meeting in the Netherlands, 1953 .. 5 " ™ * i a - ] 
Report of the Autumn General Meeting, 1953 .. os - nn ei ‘“ #4 ss .. 249 
Report of Council for 1953 ‘ oe “s ee si vs ws “s ‘i 40 5 oe 
DISCUSSION AND CORRESPONDENCE ON PAPERS 

Correspondence on “ Tensile and Impact Properties of High-Purity Iron—Carbon and Iron—Carbon- 

Manganese Alloys of Low Carbon Content,” by N. P. Allen, W. P. Rees, B. E. Hopkins, and 
H.R. Tipler .. om as ‘ . i i - re ps in és pe JR 

’ 

Correspondence on “ Activities of Constituents of Iron and Steelmaking Slags: Part I—Iron Oxide,” 
by E. T. Turkdogan and J. Pearson i - - ‘a - _ . ” + 
Report of Conference on Imported Ore Handling . x 4 i i a . .. 66 
Correspondence on “ The Fluidity of Molten Steel,” by B. G. Rightmire and H. F. Taylor - .. 166 

LETTERS TO THE EDITOR 

“ Effect of Plastic Deformation on Carbide Precipitation in Steels,” by D. V. Wilson .. as <« 2 
“ Intercrystalline Cracking of Metals,” by A. A. Krishnan .. 5 a it - ¥ .. 267 
by J. Neill Greenwood bis ms ite es i .. 268 


“Is M, Temperature Influenced by Cooling Rate?” by C. L. M. Cottrell oi o ‘i .. 269 








“ Diffus: 
Historic 

“ce A 
“A The 


Historic 
“cc T 


“ Forme 


Wo 
“ Kineti 
“ Knurl 
“The 
Dis 
“« Ameri 
Dis 


“ Deter 
anc 


“ Effect 
Ste 


“ Struct 
Fo 
Ax 


“ Kutec 


z. 
“ Unde 
“The § 
“ The § 
“ Deco 
“ The € 


* New | 
No 


* Pract 
“ The I 
“ Rolle 
“The I 
“ Metal 





\GE 


49 
37 





CONTENTS 


IRON AND STEEL INSTITUTE PAPERS 


“ Diffusion of Nitrogen in Iron,” by J. D. Fast and M. B. Verrijp 


Historical Note No. 33— 
“A Famous English Fireback of 1548,” by H. R. Schubert 


“ A Thermodynamic Study of the Iron, Cobalt, and Nickel Sulphides,” by Terkel Rosenqvist .. 


Historical Note No. 34— 
“The Blacksmith in 17th Century England,” by H. R. Schubert 


“Formation of Ferrite in — Eutectoid Plain Carbon Steels,”’ ad C. Margaretha Hic kley and J. H. 
Woodhead ; wi ee si 


“ Kinetics of First-Stage Graphitization in Lron-Carbon-Silicon Alloys,” by J. Burke and W. 8S. Owen 


“ Knurling of Cogging Mills,” by A. H. Norris .. 


“The Manufacture and Use of Boron Steels in the U.S.A.,”” by Louis J. Rohl 
Discussion , ; *s - 


“ American Applications of Boron and Other Low-Alloy Steels,” by H. B. Knowlton 
Discussion ‘ wi as es 


“ Determination of Oxygen, — and ieee in Cast Iron,” wi B. B. Bach, J. V. Dawson, 
and L. W. L. Smith 


“ Effect of Hydrogen on the Continuous-Cooling Transformation Diagram for a Manganese-Molybdenum 
Steel,” by C. L. M. Cottrell .. ; va . 


“Structural Changes During Annealing of White Cast Irons of High S-Mn Ratios, Including the 
Formation of Spherulitic and Non- _— einai and re in straps Inclusions,” by 
Axel Hultgren and Gustaf Ostberg . _ ; <% 


“ Eutectic Solidification in Grey, White, and Mottled — Eutectic Cast Irons,” by A. Hultgren, 
Y. Lindblom, and E. Rudberg i ‘ es os a 


“Undercooled Graphite in Cast Irons and Related Alloys,” by H. Morrogh and W. J. Williams .. 
“The Solidification of Nodular Iron,” by H. Morrogh 

“ The Solidification of Iron—Phosphorus-Carbon Alloys,” by H. Morrogh and P. H. Tiitsch 
‘Decomposition of Cementite During Solidification of Cast Iron,” by A. Berman and V. Kondic 
“The Growth of Nodular Graphite,” by M. Hillert and Y. Lindblom 


“ New Swedish Mill eae and —_ for Medium and Small Sections and Wire Rod,” asa S. Erik M. 
Norlindh a , 


“ Practical Experience in the Use of Repeaters in a Looping Mill,” by H. W. Riddervold .. 

“The New Fagersta Wire-Rod Mill,” by K.-E. Pihlblad 

‘ Roller-Bearings in Swedish Rolling Mills and the 8.K.F. Rolling-Mill Design,” by Axel Leufvén 

“ The Future of Steel Melting,” by M. W. Thring 

“ Metallography of Delta-Ferrite. Part I—Eutectoid Decomposition of Delta-Ferrite,” by. Kehsin Kuo 


PAGE 
24 


36 
37 





vi CONTENTS 


BRITISH IRON AND STEEL RESEARCH ASSOCIATION 


PAGE 


“ Roll Pass Design for Beams,” by D. A. Winton ae ie es ei 
“ Activity Coefficients of or and anne in ii eaiaine Melts,” = J. Pearson and 


E. T. Turkdogan 19 
“ Mercury-Cathode em and its i onnuman to Steel ee ‘ hed the Methods of Analy 
Committee 29 
“ Reaction Equilibria Between Metal and — in Acid and Basic sia Hearth Steelmaking,” by E. T. 
Turkdogan and J. Pearson ‘ i » & 
“ Absorptiometric Determination of Cobalt in Iron and Steel,” sina the Methods of caine Committee. . 63 
“ The Effect of Rust and Environment on Inhibition by Zinc-Rich Paints,” by J. E. O. Mayne .. 143 
“ Determination of Tin,” by the Methods of Analysis Committee 156 
“Some Factors Affecting the Wear of rs Electrodes in the Electric-Arc Furnace,” by the Electric 
Process Sub-Committee a 7 - i ~ + 
Sheffield Laboratories 167 
“ A Carbon-Resistance Furnace for the Determination of Gases in Steel by the Vacuum-Fusion Method,” 
by R. M. Cook and G. E. Speight “ 252 
“ Determination of Aluminium in Iron and Steel,” by the Methods of Analysis Committee 263 
“ The —— of Oil and Gas Flames: Extension of Free Flame elena to Practical Conditions,” 
by A. L. Cude . ‘i - be Ri ; ‘ Ks .. 270 
“The Free aia of Formation of penmrnret Orthophosphte,” hcl J. Pearson, E. T. Turkdogan, 
and E. M. Fenn . 44] 
IRON AND STEELWORKS ENGINEERING 
“ Steelworks Waste-Heat Boiler Practice,” by R. McDonald 71 
“ Modern Industrial Boiler Plant,” by W. P. C. Ungoed 283 
“ Treatment of Water for the Iron and Steel Industry,” by A. J. Lamb and A. H. Waddington 291 
News ais Ar es is eis as on ois ss a ss .. 93, 217, 303, 445 
Translations ae se ae os 7 _ oe ve ne as .. 96, 220, 306, 450 
Abstracts .. ne ie - ae “ts o ce ite = ae .. 97, 221, 307, 451 
Book Notices 5% ae se oie os me ty ae Bie sf .. 125, 246, 333, 477 
New Publications .. ap sis oe he ae as ses a es .. 128, 248, 336, 480 








AC. 
A.H. 
amp. 
amp.hr. 
approx. 
at.-% 
at.wt. 
atm. 
A.W.G. 
° Bé. 
b.h.p. 
B. & S. 
B.o.T. 
b.p. 
B.T.U. 
B.Th.U. 
B.W.G. 


cal. 
c.c. 
c.d. 
C.g.8. 
cm. 
coeff. 
cone. 
const. 
cu. 
cwt. 
D.C. 
dia. 
dil. 


e.m.f. 
ev. 
oe, 
ft. 
ft.lb. 


gal. 
H.F. 
h.p. 
h.p.hr. 
hr. 

in. 
in.lb. 
LS.W.G 


kg. 
kg.cal. 
kg.m. 


kV. 
kVA. 
kW. 
kWh. 





Vii 


PAGE 
3 ABBREVIATIONS AND SYMBOLS 
19 A. Angstrom unit(s) = 1 x 10-!° m. 1. litre(s) 
A.C. air-cooled; alternating current lb. pound(s) 
A.H. air-hardened L.F. low-frequency 
29 amp. ampére(s) M molar (solution) 
amp.hr. ampére-hour(s) m. metre(s) 
approx. approximately m.amp. milliampére(s) 
59 at.-% atomic per cent max. maximum 
; at.wt. atomic weight mg. milligramme(s) 
63 atm. atmosphere(s) (pressure) min. minimum; minute(s) 
143 A.W.G. American wire-gauge, ml. millilitre(s) 
‘ ° Bé. Baumé (degree) mm. millimetre(s) 
156 b.h.p. brake horse-power m.m.f. magnetomotive force 
B. & S. Brown and Sharpe (gauge) m.p. melting point 
B.o.T. Board of Trade mV. millivolt(s) ‘ 
159 b.p. boiling point millimicron = 1 x 10-*m. = 10 A. 
B.T.U. Board of Trade unit(s) N normal (solution) 
167 B.Th.U. British thermal unit(s) N.T.P. normal temperature and pressure 
B.W.G. Birmingham wire-gauge O.H. open-hearth; oil-hardened 
i PC. centigrade; Celsius (degree) 0.Q. oil-quenched 
52 cal. calorie(s) Oz. ounce(s) 
C.C. cubic centimetre(s) p.d. potential difference 
63 c.d. current density pH hydrogen-ion concentration 
C.g.8. centimetre-gramme-second unit(s) p-p.m. parts per million 
70 em. centimetre(s) r.p.m. revolutions per minute 
, coeff. coefficient(s) sec. second(s) 
cone. concentrated sp.gr. specific gravity 
] const. constant(s) sq. square 
cu. cubic S.W.G. standard wire-gauge 
ewt. hundredweight(s) T. tempered 
D.C. direct current temp. temperature 
dia. diameter ¥. volt(s) 
dil. dilute VA. volt-ampére(s) 
dm. decimetre(s) W. watt(s) 
e.m.f. electromotive force Wh. watt-hour(s) 
l eV. electron volt(s) W.G. water-gauge 
sf Fahrenheit (degree) W.Q. water-quenched 
3 ft. foot, feet wt. weight 
ft.lb. foot-pound(s) wt.-% weight per cent 
l g. gramme(s) yd. yard(s) 
gal. gallon(s) UL micron(s) = 1 x 10-8 
HLF. high-frequency ug. microgramme(s) = 1 x  10- Sal 
h.p. horse-power wu. 1 millionth micron = 1 xX 10-12 m. = 0-01 A. 
h.p.hr. horse-power-hour(s) Q ohm(s) 
hr. hour(s) % degree (arc or temperature) 
, in. inch(es) ; minute of arc; foot (feet) 
in.lb. inch-pound(s) - second of arc; inch(es) 
I.S.W.G. Imperial standard wire-gauge < less than 
°K. absolute temperature (Kelvin scale) > greater than 
kg. kilogramme(s) t not less than 
kg.cal. kilogramme-calorie(s) > not greater than 
kg.m. kilogramme-metre(s) < equal to or less than 
km. kilometre(s) > mata aati tie 
kV. kilovolt(s) qual to or greater than 
kVA. kilovolt-ampére(s) - not equal to 
kW. kilowatt(s) = identically equal to 
kWh. kilowatt-hour(s) a) approximately equal to 
kX. crystal Angstrom(s) = 1000 Siegbahn X-units « proportional to 
Unless otherwise stated above, the symbols given in the following British Standards are used in the Journal: 
Chemical, Thermodynamical, and Physico-chemical quantities: B.S. 813; Engineering units: B.S. 560. 








